Mechanism of simvastatin on induction of heat shock protein in osteoblasts.
It has recently been reported that 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors (statins) stimulate bone formation. However, the mechanism of stimulation of bone metabolism by statins is not precisely clarified. In this study, we investigated whether simvastatin induces heat shock protein (HSP) 27, HSP70, and HSP90 in osteoblast-like MC3T3-E1 cells. Simvastatin increased the levels of HSP27 while having little effect on the levels of HSP70 or HSP90. The effect of simvastatin on HSP27 accumulation was dose dependent. Cycloheximide reduced the accumulation. Simvastatin induced an increase in the levels of mRNA for HSP27. Actinomycin D suppressed the mRNA levels. Simvastatin induced the phosphorylation of p38 mitogen-activated protein (MAP) kinase among the MAP kinase superfamily. SB203580 and PD169316, inhibitors of p38 MAP kinase, suppressed the HSP27 accumulation by simvastatin while SB202474, a negative control of p38 MAP kinase inhibitor, had no effect. SB203580 reduced the simvastatin-increased mRNA levels for HSP27. Lovastatin, another statin, also induced the HSP27 accumulation and SB203580 suppressed the HSP27 accumulation. These results strongly suggest that statins such as simvastatin do not stimulate the induction of HSP70 and HSP90, but do stimulate the induction of HSP27 in osteoblasts and that p38 MAP kinase plays a role in this induction.